Sensitive quantitative detection of somatic mosaic mutation in "double cortex" syndrome.
Somatic mutation of the lissencephaly-1 gene is a cause of subcortical band heterotopia ("double cortex"). The severity of the phenotype depends on the level of mutation in brain tissue. Detecting and quantifying low-level somatic mosaic mutations is challenging. Here, we utilized droplet digital PCR, a sensitive method to detect low-level mutation. Droplet digital PCR was used in concert with classic genotyping techniques (SNaPshot assays and pyrosequencing) to detect and characterize the tissue mosaicism of a somatic mutation (LIS1 c.190A>T; p.K64X) in a patient with posterior bilateral SBH and refractory epilepsy. The high sensitivity of droplet digital PCR and the ability to target individual DNA molecules allowed us to detect the mutation at low level in the brain, despite the low quality of the DNA sample derived from formalin-fixed paraffin-embedded tissue. This low mutation frequency in the brain was consistent with the relatively subtle malformation resolved by magnetic resonance imaging. The presence of the mutation in other tissues from the patient permitted us to predict the timing of mutagenesis. This sensitive methodology will have utility for a variety of other brain malformation syndromes associated with epilepsy for which historical pathological specimens are available and specific somatic mosaic mutations are predicted.